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SUMMARY 


Problem 

There  is  a need  for  a more  responsive  method  for  predicting  the  ground  support  equipment  (SE) 
requirements  and  the  related  maintenance  manpower  requirements  for  aircraft  systems  during  development. 
Tins  method  should  provide  early  estimates  for  use  in  trade-offs  and  evaluations,  and  should  be  sensitive  to 
the  operational  requirements  of  the  aircraft.  This  report  addresses  a study  effort  whose  purpose  was  to 
develop  such  a method  by  first  establishing  the  basic  analytical  rationale,  and  then  by  creating  a users’  guide 
for  the  method. 

Approach 

With  the  cooperation  of  many  people  and  organizations  involved  in  Logistics  Composite  Model 
(LCOM)  studies,  the  necessary  relationships  between  manpower,  support  requirements,  and  operational 
scenario  were  identified  and  verified.  A computer  program  was  developed  from  an  existing  maintenance 
data  collection  program  to  produce  the  information  needed  to  conduct  a LCOM  simulation  study  of 
proposed  support  equipment  work  centers. 

Results  and  Conclusions 

The  programs  and  methodologies  developed  were  successfully  used  to  simulate  an  A-7  powered 
support  equipment  work  center,  and  to  perform  trade-offs  between  related  manpower  and  support 
equipment  requirements.  It  was  demonstrated  that  this  methodology  provides  the  analyst  with  a next 
generation  tool  for  addressing  these  factors. 

This  methodology  has  also  been  used  to  support  the  F-16  support  equipment  and  the  AMST  support 
equipment  LCOM  simulation  studies  conducted  by  the  Directorate  of  Equipment  Engineering,  Deputy  for 
Engineering,  Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  Ohio. 
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PREDICTING  POWERED  SUPPORT  EQUIPMENT 
AND  ASSOCIATED  MAINTENANCE  MANPOWER  REQUIREMENTS 


I.  INTRODUCTION 

Background 

This  report  outlines  efforts  which  address 
weapon  system  maintenance  manpower 
requirements  as  a function  of  support  equipment 
(SE)  requirements  and  operational  requirements. 
Support  equipment  (SE)  was  previously  referred 
to  as  aerospace  ground  equipment  (AGE).  The 
Logistics  Composite  Model  (LCOM)  has  been  used 
successfully  in  the  recent  past  to  accurately  pre- 
dict maintenance  manpower  requirements  for  the 
weapon  systems  themselves.  This  study  addresses 
the  feasibility  of  using  LCOM  to  predict  the  main- 
tenance manpower  requirements  for  the  SE;  and 
then  to  determine  the  influence  of  the  numbers 
and  types  of  SE  upon  manpower  requirements. 

The  term  LCOM  has  gained  wide  acceptance 
throughout  the  Air  Force  as  a reference  to  all 
LCOM  related  models.  However,  the  LCOM  model 
itself  is  just  one  of  three  or  four  models  that  can 
be  used  in  a LCOM  study.  For  this  technical  re- 
port, the  term  LCOM  will  refer  to  the  LCOM 
model  itself;  the  term  MMM  (Maintenance  Man- 
power Models)  will  refer  to  all  LCOM  associated 
models.  A full  discussion  of  these  models  may  be 
found  in  AFHRL-TR-74-97,  Volumes  I through 
VI.  The  fun  list  and  description  of  these  models 
are: 

1.  LCOM  — A computer  simulation  piogram 
based  upon  queuing  processes  and  network  anal- 
ysis. When  used  for  simulating  a weapon  system, 
branching  networks  are  developed  which  represent 
the  maintenance  and  flying  activities  associated 
with  an  operational  scenario.  The  individual  tasks 
within  these  networks  have  average  completion 
times  and  completion  time  standard  deviations.  In 
addition,  the  servicing  and  maintenance  tasks  also 
demand  specific  manpower  and  SE  resources. 
There  are  two  types  of  maintenance  activities  re- 
presented by  the  networks:  scheduled  and  un- 
scheduled. The  simulation  of  a given  unscheduled 
activity  is  controlled  by  a clock  associated  with 
that  activity.  The  clocks  are  set  individually  for 
the  unscheduled  activity  to  be  simulated  based 
upon  the  distribution  parameters  (mean,  standard 
deviation)  of  the  number  of  sorties  between  the 
unscheduled  activity  of  interest. 

2.  Maintenmce  Data  Collection  (MDC)  - These 
programs  process  weapon  system  maintenance 
data  recorded  in  accordance  with  AF  TO  00-20. 
The  data  are  recorded  on  Air  Force  Technical 


Order  (AFTO)  Form  349  and  then  transferred  to 
magnetic  computer  tapes  designated  ABD64-A. 
The  MDC  programs  use  ABD64-A  tapes  for  input. 
Output  provides  data  for  the  LCOM  branching  net- 
works. 

3.  Phase  I - This  program  processes  input  data 
for  ready  acceptance  into  the  LCOM  program. 

Figure  1 is  a typical  LCOM  branching  network 
showing  the  various  paths  the  courses  of  action 
may  take,  and  also  showing  the  supporting  data. 
The  development  of  a complete  set  of  such  net- 
works which  would  reflect  all  relevant  operational 
activities  is  leually  a/nsidered  the  climax  of  an 
LCOM  study.  However,  this  is  by  no  means  a 
routine  accomplishment.  For  examfie,  there  are 
approximately  300  such  networks  needed  for  an 
up-to-date  LCOM  simulation  of  the  A-7  weapon 
system. 

The  network,  depicted  in  Figure  1,  deals  with 
unscheduled  maintenance  on  the  gas  turbine  en- 
gine which  is  on  the  AM32-60  SE.  This  network 
presents  task  names  (AAAEOO),  occurrence  proba- 
bilities (e),  personnel  (AFSCs)  required  (423X5), 
mean  task  times  (T),  and  SE  (D-60)  required  for 
each  task.  Much  of  this  type  of  data  is  usually 
obtained  from  the  maintenance  data  collection 
(MDC)  programs. 

Althou^  network  development  is  the  high 
point  of  an  LCOM  study,  there  would  still  remain 
much  to  be  accomplished  after  this.  Manning  and 
SE  requirements  and/or  associated  sensitivity 
studies  would  come  afterward.  The  LCOM  model 
itself  may  be  thought  of  as  a mechanical  tool 
which  processes  the  network  information  in  order 
to  project  final  manning/SE  recommendations. 
However,  the  utilization  of  the  LCOM  model  is 
rote  compared  to  the  research  required  to  develop 
the  networks. 

The  MDC  model  was  developed  to  process  air- 
craft maintenance  data.  However,  SE  maintenance 
data  arc  recorded  on  the  ABD64-A  tape  also.  It 
appeared  feasible  to  obtain  initial  network  insight 
and  information  for  a proposed  SE  operational 
work  center  by  processing  this  SE  MDC  data  via 
the  MDC  model.  The  acquisition  of  this  network 
information  would  bring  closer  to  reality  the 
LCOM  simulation  of  a proposed  SE  work  center 
for  a newly  developing  weapon  system.  As  is  the 
case  for  weapon  system  network  development,  this 
initial  SE  network  insight  and  information  would 
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need  to  be  discussed,  adjusted,  and  verified  via 
visits  to  the  various  SE  operational  work  centers 
from  whence  came  the  MDC  data. 

Study  Approach 

It  was  first  necessary  to  assure  that  MDC  data 
for  SE  could  be  prcKessed  through  the  MDC  pro- 
grams with  no  more  than  a reasonable  amount  of 
modification  to  the  programs  needed.  Second,  a 
thorough  study  ot  typical  powered  SE  work  cen- 
ters at  Myrtle  Beach  AFB.  South  Carolina,  and  at 
Wright-Pallcrson  AFB,  Ohio,  was  completed 
before  attempting  to  model  an  SE  work  center  via 
the  MMM  models.  Third,  several  modeling  tech- 
niques were  investigated  in  order  to  further 
identify  and  clarify  the  optimum  manner  in  which 
an  SE  work  center  may  be  simulated. 

New  computer  programs  to  process  the  MDC 
SE  maintenance  data  were  developed.  This  was 
done  by  modifying  the  existing  MDC  programs. 
The  new  programs  process  this  data  so  that  the  SE 
network  data  for  unscheduled  maintenance  activi- 
ties are  outputted  in  the  same  manner  that  the 
original  programs  outputted  aircraft  data. 
Appendices  A thru  F present  the  listings  of  these 
new  programs. 

Visits  were  made  to  the  Wright -Patterson  AFB 
powered  SE  work  center  and  to  the  Myrtle  Beach 
AFB  powered  SE  work  center  to  obtain  insight 
into  their  system  of  operations  and  also  to  ascer- 
tain whether  or  not  the  centers  would  lend 
themselves  to  MMM  modeling  with  only  a reason- 
able amount  of  model  revision.  It  was  discovered 
that  maintenance  activities  on  SE  are  recorded  in  a 
very  similar  manner  to  that  in  which  aircraft  main- 
tenance activities  are  recorded  (i.e.,  in  accordance 
with  AF  TO  00-20-2).  The  dispatching  activity  of 
SE  was  studied,  and  relationships  were  noted 
between  SE  dispatch  activity  and  aircraft  sortie 
rates. 

The  modding  was  approached  in  two  different 
ways; 

1.  First  Approach:  The  networks  and  supporting 
data  were  developed  for  the  SE  work  center  in  the 
same  manner  that  they  are  usually  developed  for 
the  parent  weapon  system;  that  is,  by  processing 
the  ABD64-A  tape  data  in  order  to  gain  initial 
innght  and  supporting  information  concerning  the 
unscheduled  maintenance  networks.  These  net- 
works were  then  verified  by  discussing  them  with 
skilled  and  experienced  maintenance  personnel  at 
the  work  centers.  Next  the  SE  work  centers’  aclivi- 
ties  (dispatch  rates  by  equipment  type  and 
number,  and  dispatch  durations)  were  investigated 


in  order  to  develop  a work  center  scenario  wliich 
“drives”  the  LCOM  simulation  mcxlel  in  the  same 
manner  that  a weapon  system’s  activities  (sortie 
rate  by  aircraft  type  and  numbei,  and  sortie  dura- 
tions) “drive”  a weapon  system  LCOM  simulation. 

2.  Second  Approach:  Tlie  SE  networks  and  sup- 
porting data  developed  per  the  first  approach  were 
incorporated  into  tlie  parent  weapon  system’s  (in 
this  case  the  A-7)  LCOM  model  so  that  the 
weapon  system’s  scenario  drove  the  simulation. 

An  initial  LCOM  model  of  the  A-7D  had  pre- 
viously been  constructed  at  Advanced  Systems 
Division,  Air  Force  Human  Resources  Laboratory 
(AFHRL),  Wright-Patterson  AFB,  Ohio.  This 
model  was  updated,  expanded  and  revalidated  by 
AFHRL  personnel  and  by  maintenance  specialists 
at  Myrtle  Beach  AFB.  The  SE  work  center  net- 
works were  first  developed  for  an  LCOM  simula- 
tion of  the  Myrtle  Beach  SE  work  center  per  the 
first  approach.  Various  simulations  were  accom- 
plished in  order  to  determine  the  relationships 
between  SE  maintenance  manpower  requirements, 
operational  requirements,  and  SE  requirements. 

These  SE  work  center  networks  were  then  in- 
corporated into  the  A-7D  LCOM  model  in 
accordance  with  the  second  approach.  It  was 
found  that  the  second  approach  was  more  accurate 
than  the  first  approach.  However,  the  first 
approach  is  much  less  demanding  in  terms  of  run 
time,  complexity  and  turn  around  time;  and  there- 
fore, lends  itself  more  readily  to  sensitivity 
analysis. 

Overview 

Section  II  outlines  the  revised  MDC  program 
development.  Also,  the  feasibility  of  simulating  an 
SE  work  center  using  LCOM  is  established.  Signi- 
ficant data  and  data  analysis  results  which  support 
this  feasibility  contention  are  also  presented.  A 
review  and  familiarity  with  Sections  I through  IV 
of  AFHRI.-TR-74-^7(ini  (which  documents  the 
original  MDC  program)  are  recommended  in  order 
to  obtain  a full  understanding  of  the  analytical 
rationale  presented.  Review  is  also  recommended 
for  the  individual  who  intends  to  use  this  revised 
MDC  program  for  pnicessing  SI  ' data 

A full-scale  MMM  study  of  a powered  SE  work 
center  for  the  AM-t2-f)0  (Jencrator  and  the  NF-2 
Light  Stand  is  addressed  in  Section  III.  These  two 
pieces  of  SE  were  used  to  exemplify,  and  further 
verify  the  proposed  modeling  techniques  devel- 
oped during  this  study.  Sensitivity  analyses  were 
performed  for:  (a)  maintenance  and  servicing  man- 
power requirements,  (b)  SE  requirements,  and  (c) 
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operational  requirements.  Section  III  is  also  in- 
tenJed  as  the  user's  [Xirtion  of  this  report.  All  of 
the  in  format  ion  required  of  a user's  guide  to  the 
proposed  modeling  techniques  is  in  Section  III. 

Section  IV  outlines  the  conclusions  and  in- 
siglils  obtained  from  tiris  study.  It  was  concluded 
that  SI-  dispatching  activity  was  directly  related  to 
servicing,  pickup  and  delivery,  and  unscheduled 
maintenance  manhours.  The  other  factors  driving 
St  maintenance  are  the  total  number  and  different 
types  of  Sb  possessed  by  the  work  center.  A final 
insight  gained  was  that  an  SE  work  center  can  be 
modeled  as  a system  in  itself  and  that  this  system 
modeling  lends  itself  to  MMM  application. 


It.  MODEL  DEVELOPMENT,  PROGRAMMING 
AND  VERIFICATION 

Powered  SE  Work  Center  Description 

SE  branches  are  composed  of  three  work 
centers;  (a)  management,  (b)  repair  and  inspec- 
tion, and  (c)  servicing/pickup  and  delivery.  Of 
these  three  only  two,  repair  and  inspection  and 
servicing/pickup  and  delivery  actually  perform 
AFTO  Form  349  reportable  work  in  accordance 
with  AF  TO-00-20. 

The  work  centers  have  a mission  of  satisfying 
demands  for  SE  initiated  by  aircraft  servicing  and 
unscheduled  maintenance.  To  complete  these  SE 
missions,  SE  is  dispatched  to  parked  aircraft  and 
returned  again  after  use.  This  dispatching  activity 
may  involve  several  types  of  SE  over  a 24-hour 
period. 

After  an  SE  mission,  the  equipment  is  serviced 
and  operationally  checked.  If  found  operative,  the 
equipment  is  returned  to  a ready  line.  If  inopera- 
tive, it  is  placed  in  a waiting  for  maintenance 
status  until  parts  and  manpower  are  available  for 
repair.  A scheduled  maintenance  activity  called  a 
penodic  inspection  (PE)  is  also  performed  on  the 
SE.  This  maintenance  task  is  similar  to  an  aircraft 
phase  inspection.  A typical  PE  may  consist  of  16 
man-hours  of  maintenance  performed  twice  a year 
on  a given  piece  of  equipment. 

In  order  to  attempt  an  MMM  effort  of  an  SE 
work  center,  the  following  questions  must  first  be 
investigated: 

1.  What  are  the  factors  which  significantly  in- 
fluence SE  failures  and  likewise  SE  maintenance 
activities? 

2.  Are  the  data  available,  or  feasibly  attainable, 
for  the  branching  networks  which  outline  the 
unscheduled  maintenance  on  SE? 


3.  What  are  the  factors  wliich  influence  the 
oixjrational  scenario  of  an  SE  work  center,  and  are 
the  supporting  data  available  or  feasibly  attain- 
able? 


Criteria  Influeneing  SE  Maintenance 
Requirements 

In  order  to  attempt  SE  modeling,  the  failure 
factorfs)  that  cause  SE  to  fail  must  be  determined. 
Tire  hypothesis  concerning  SE  is  that  the  flying 
schedule  generates  unscheduled  SE  maintenance. 
That  is,  as  the  sortie  rate  for  a given  unit  equip- 
ment (UE)  configuration  increases,  demands  on 
the  SE  increase;  similarly  as  demands  on  SE  in- 
crease, unscheduled  maintenance  in  the  SE  branch 
increases.  Tliis  hypotliesis  is  supported  by  two 
independent  investigations. 

Figure  2 is  a plot  of  A-7D  sorties/month  vs.  SE 
unscla;duled  maintenance  man-hours  (MMH)  ex- 
pended furing  the  corresponding  month.  The  data 
in  Figure  2 were  obtained  from  Myrtle  Beach 
AFB.  Two  unique  factors  enabled  the  analysis  to 
be  made.  Rrst,  the  A-7D  is  the  major  aircraft 
system  preseiit  at  Myrtle  Beach  which  relates  SE 
maintenance  directly  to  the  aircraft’s  demand  for 
SE  (also  noted  that  a linear  relationship  exists). 
Secondly,  during  the  months  shown,  the  A-7D  ex- 
perienced a broad  range  flying  schedule. 

A further  look  at  tlie  Myrtle  Beach  SE  work 
center  allows  the  work  in  the  SE  branch  to  be 
divided  into  the  following  five  activities. 


Activity 


Work  Generator 


Unscheduled  Maintenance 
Periodic  Inspection 
Servicing 

Pickups  and  Delivery 
Supervision 


Aircraft  Sorties 
Equipment  on  Hand 
Aircraft  Sorties 
Sorties/Distances 
Work  Center  Size 


The  work  generators  were  determined  through 
observations  of  the  work  center’s  operations  and 
by  discussions  with  experienced  work  center 
personnel. 

It  is  noted  that  the  SE  maintenance  activities 
of  major  interest  are  generated  by  aircraft  sorties, 
which  adds  further  verification  to  the  contention 
that  aircraft  sortie  rate  is  the  prime  factor  influ- 
encing maintenance  on  SE. 

The  next  task  was  to  establish  a relationship 
between  aircraft  sorties  and  SE  demands.  This  con- 
sisted of  determining  an  SE  demand  per  sortie  for 
the  weapon  system  of  interest  and  for  each  type  of 
SE  in  the  work  center.  Data  were  obtained  from 
AF  Form  864  (Daily  Requirement  and  Dispatch 
Record)  (Figure  3)  maintained  by  Job  Control  or 
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the  SC  Branch,  and  compared  with  sorties  flown 
for  the  same  time  periods  to  arrive  at  these 
demands  rates  per  sortie.  Figure  4 summarizes 
demands  per  sortie  for  various  pieces  of  SE  at 
Myrtle  Beach.  These  demand  rates  per  sortie  are 
quite  significant  for  LCOM  networking  because 
they  are  the  same  as  the  occurrence  probability 
that  a particular  piece  of  SE  will  be  needed  for  a 
sortie. 

MDC  Program  Revision 

It  was  necessary  to  obtain  unscheduled  main- 
tenance data  on  SE  equipment  in  a manner  similar 
to  that  whereby  aircraft  unscheduled  maintenance 
data  are  obtained;  and  then  establish  SE  com- 
ponent failure  rates  per  sortie.  An  investigation 
into  the  availabflity  of  a data  base  for  SE  revealed 
that  the  maintenance  data  collection  system  con- 
tained data  suitable  for  networking  purposes.  The 
data  base,  however,  is  different  from  aircraft  data 
in  several  respects.  Contained  on  every  ABD69A 
tape  obtained  from  base  level  are  AFTO  Form  349 
records  of  every  piece  of  equipment  worked  on  at 
this  location.  To  avoid  the  cumbersomeness  of 
making  individual  runs  on  individual  equipment 
types  it  is  necessary  to  sort  SE  records  into  like 
units  before  processing  through  a modified  version 
of  the  aircraft  data  base  run. 

The  procedure  for  distinguishing  between 
various  equipment  types  is  in  some  cases  straight- 
forward and  in  other  cases  quite  complex.  For 
engine  or  motor  driven  generators  (Federal  Stock 
Gass  6115)  and  munitions  handling  equipment, 
identification  is  straightforward.  These  equipment 
types  can  be  identified  by  the  equipment  class 
code  (EQ/CL)  found  in  the  same  position  on  the 
AFTO  Form  349  records  as  the  mission  design 
series  (MDS)  for  an  aircraft  (see  TO-00-20-2). 

All  other  SE  such  as  hydraulic  mules,  air  con- 
ditioners, air  compressors,  light  stands  and  others 
are  not  so  easily  distinguished.  Equipment  class 
codes  in  this  area  do  little  more  than  separate  the 
equipment  into  general  categories.  For  example, 
hydraulic  test  stands  fall  under  equipment  class 
code  A£.  This  code  signifies  a class  of  equipment 
known  as  Inspection  and  Maintenance  Equipment. 
This  class  includes  large  work  stands,  engine  stands 
and  hydraulic  mules.  Obviously  this  does  not  help 
in  the  construction  of  a network  for  a specific 
type  of  hydraulic  mule. 

To  identify  a particular  type  of  SE  such  as  the 
TTU-228E  hydraulic  mule,  the  National  Item 
Identification  Number  (NIIN)  designator  must  be 
utilized.  The  NIIN  designator  is  a three-digit  alpha- 
numeric character  that  is  part  of  the  registration 


number  of  every  piece  of  registered  SE.  An  equip- 
ment type  such  as  a TTU-228E  may  have  several 
NIINs  that  need  to  be  obtained  so  that  all  like 
equipment  can  be  processed  together. 

It  is  necessary  to  obtain  from  the  work  center  a 
list  of  all  NIINs  that  pertain  to  the  particular  piece 
of  SE  in  question.  Figure  S gives  the  NIINs  for  all 
the  TTU-228E  Hydraulic  Mules,  and  for  all  the 
NF-2  Light  Stands  at  Myrtle  Beach  AFB.  This  is 
necessary  if  maintenance  data  are  to  be  processed 
on  these  pieces  of  SE.  This  list  may  be  compiled 
from  information  obtained  from  the  TO  35-1 
series.  Application  of  AF  Registration  Numbers  ; or 
it  may  be  obtained  from  the  work  card  for  the 
particular  piece  of  equipment  at  the  work  center. 

Besides  the  difference  in  the  use  of  equipment 
class  codes,  there  are  some  other  differences  in  the 
records.  The  most  obvious  difference  is  the  work 
unit  code  scheme.  All  SE  equipment  work  unit 
codes  can  be  found  in  either  TO-002 5-06-2 -2  or 
TO  35C2-3-1-06.  The  work  unit  codes  are  5-digit 
alphanumeric  codes.  Because  the  first  two  char- 
acters are  always  alpha,  the  data  base  programs 
had  to  be  modified  to  accommodate  this  differ- 
ence. 

Other  codes  contained  on  the  record  are  similar 
to  codes  utilized  by  aircraft  maintenance.  The 
How  Malfunctioned  codes  are  identical  to  the 
codes  utilized  for  aircraft  maintenance.  Action 
Taken  codes  are  also  identical.  The  Typte  Main- 
tenance and  When  Discovered  codes  are  slightly 
different.  This  difference  in  these  two  codes  must 
be  accounted  for  to  make  proper  modification  to 
the  data  base  processing  programs. 

To  accommodate  the  difference  in  the  SE  data 
base  some  modifications  of  the  MDC  program 
were  required.  The  entire  listings  for  all  programs, 
unique  or  modified  for  SE  processing,  are  con- 
tained in  the  appendices.  The  major  changes  to  the 
data  base  processing  scheme  was  the  introduction 
of  the  pre-processor,  modification  to  GETDATA, 
now  GETAGE,  and  the  modification  of 
COMBINE,  now  COMBAGE. 

The  pre-processor  is  a new  program  required  to 
select  and  sort  only  those  pieces  of  equipment  re- 
quired for  networking.  The  pre-processor  provides 
the  user  with  the  abflity  to  select  by  card  input 
those  equipment  class  codes  and  NIIN  designators 
desired.  The  pre-processor  then  inputs  these  sepa- 
rate SE  flies  into  the  data  base  programs  to  be 
processed  sequentially  by  rewinding  the  data  base 
program  tapes  while  files  are  resident  in  core. 

The  GETAGE  program  is  a result  of  modifi- 
catiom  made  to  accommodate  tiie  differences  in 
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Type 


Name 


A-7D  Demand  Rate/Sortie 


AM32-60 

Generator 

1.27 

NF-2 

Light  Stand 

1.06 

TTV228E 

Hydraulic  Mule 

.045 

MCI 

Air  Compressor 
(HI  Pac) 

.090 

MC2A 

Air  Compressor 
(Lo  Pac) 

.080 

MJ-1 

Bomb  Lift  Truck 

.080 

MB-1 

Cabin  Leakage  Tester 

.032 

Figure  4.  Powered  support  equipment  demand  rate/sortie. 
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Figure  5.  NUN  equipment. 
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the  data  base  as  discussed  previously.  The  addition 
of  a service  (le  was  the  major  change  with  respect 
to  the  user.  Because  most  maintenance  in  the  SE 
branch  is  done  within  a relatively  small  work  area, 
the  general  support  codes  (01000  to  09000)  take 
on  mote  significant  meaning.  Such  codes  as  03 114 
(Periodic)  provide  meaningful  information  to 
those  concerned  with  SE  maintenance.  Thus,  these 
general  support  codes  have  been  included  in  the 
processing  runs. 

AdaptaMity  of  SE  Work  Centers 
for  the  LOOM  Models 

The  first  modeling  technique  outlined  in 
Section  I,  whereby  only  the  SE  work  center  is 
simulated,  requires  an  operational  scenario  for  the 
SE  work  center.  That  is,  a description  of  SE  mis- 
sions, duration,  and  departure  times  must  be 
estimated.  AF  Form  864  (see  Figure  3)  is  a source 
for  such  data.  Rgure  6 is  a cumulative  probability 
distribution  for  the  dispatch  of  AM32-60s  at 
Myrtle  Beach  during  the  spring  of  1976.  Figure  6 
was  produced  from  data  obtained  from  AF  Foims 
864,  other  such  illustrations  for  other  pieces  of  SE 
could  likewise  be  produced.  Such  distributions  are 
input  into  the  LCOM  model  to  generate  departure 
times. 

Figure  7 is  a probability  distribution  of  the 
AM32-60  dispatch  durations.  This  distribution  was 
also  plotted  from  data  obtained  from  AF  Forms 
864,  and  is  needed  as  IXOM  input. 

The  data  depicted  in  Figures  6 and  7 are 
needed  only  for  simulation  of  an  SE  work  center 
per  the  fmt  approach  outlined  in  Section  1.  In 
such  cases,  dummy  sorties  are  generated  which 
then  generate  demands  for  various  types  of  SE. 
These  demands  would  reflect  the  dispatch  times 
and  durations  depicted  in  Figures  6 and  7. 

If  the  SE  maintenance  networks. 'are  incor- 
porated into  the  parent  weapon  system’s  LCOM 
model  in  accordance  with  the  second  approach, 
dispatch  times  and  durations  for  SE  are  auto- 
matically generated. 


III.  PREDICTING  POWERED  SE  REQUIREMENTS  vs. 

MANPOWER  REQUIREMENTS  AND  OPERATIONAL 
REQUIREMEim  FOR  THE  A-7D 

A fuU-scale  MMM  simulation  of  a powered  SE 
work  center  for  the  AM32-60  Generator  and  the 
NF-2  Light  Stand  is  addressed  in  this  section. 
These  two  pieces  of  SE  are  used  to  exemplify  and 
further  verify  the  proposed  modeling  techniques 
outlined  in  Section  11. 


The  scenario  used  reflects  the  support  of  a 72 
>.IE  A-7D  wing  flying  about  1,000  hours  per 
month.  To  support  this  operation  and  deployment 
requirement,  24  AM32-60s  (—60)  were  on  hand. 
The  NF-2  was  selected  because  it  was  utilized 
almost  as  heavily  as  the  —60.  The  NF-2  provides 
night  lighting  and  1 20  volts  AC  power  for  support 
of  flight  line  maintenance. 

Both  approaches  as  described  in  Section  I, 
paragraph  B are  exemplified.  In  order  to  conduct 
an  LCOM  study  using  either  the  first  approach  or 
the  second  approach,  all  information  that  would 
be  required  to  process  the  original  MDC  program  is 
needed.  (See  Section  IV  of  AFHRL- 
TR- 74-97(111)).  In  addition  the  following  informa- 
tion is  needed: 

1.  Support  equipment  work  unit  code  manuals. 

2.  The  equipment  class  code  for  SE  pieces  that 
are  of  Federal  Stock  Qass  6115  (motor  driven 
generators  or  munitions  handling  equipment).  (See 
TO-00-20-2  or  TO  35C2-3-1.06.) 

3.  The  NUN  designator  for  pieces  of  SE  other 
than  those  classified  as  Federal  Stock  Gass  6115. 
(See  TO  35-1),  Application  of  Air  Force  Registra- 
tion Numbers.)  The  NllNs  may  also  be  obtained 
from  the  work  card  for  the  particular  piece  of 
equipment  at  the  work  center. 

4.  A set  of  completed  AF  Forms  864  (Figure  3) 
for  the  6-month  period  of  interest.  These  forms 
are  obtained  from  Job  Control  or  the  SE  Branch  at 
the  operational  unit  of  interest. 

5.  The  unscheduled  maintenance  networks  are 
obtained  by  processing  the  SE  data  obtained  from 
the  ABD64-A  tapes  through  the  MDCAGE  pro- 
grams in  order  to  obtain  initial  insight  and  infor- 
mation for  these  networks.  These  networks  are 
then  verified  by  discussion  with  experienced  main- 
tenance personnel  in  the  field. 

Paragraph  A and  Figures  8 through  10b  of  this 
section  apply  to  the  first  approach.  Paragraphs  B 
and  C and  the  rest  of  the  illustrations  apply  to 
both  the  first  approach  and  the  second  approach. 

Main  Dispatch  Network  for  SE 

Dispatch  times  and  dispatch  duration  distribu- 
tions, means,  and  standard  deviations  were 
developed  from  completed  AF  Forms  864  (Figure 
3).  As  mentioned  in  Section  II,  Figures  6 and  7 
present  these  data.  In  the  dispatching  network,  the 
-60  and  the  NF-2  are  “us^"  based  upon  their 
average  utilization  (or  dispatch)  time,  not  oper- 
ating time. 
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Figi4re  6.  Cumulative  probability  distribution  of  AM32-60  dispatch  times  Myrtle  Beach  AFB,  spring  1 976. 


Figure  7.  Probability  distribution  of  AM32-60  dispatch  duntion-houis,  Myrtle  Beach  AFB,  spring  1976. 


Figure  9.  Main  nelwoik  for  AM32-60  periodic  inpection. 


H 

03010 

*>13? 

-fiotnao) 

IAIN 

NCTMORA 

J'COl 

WTOW3i 

JCCC2  0 

03010 

31 

1 5 

1060 

1T0« 

1613X0 

JOOO? 

?nocop 

JOOOS  S 

00010 

11 

jrco3 

J000«>  0 

03010 

31 

30  301 

1060 

jro'?** 

MTOVJ? 

J30C5  0 

COOIO 

31 

1 5 

1060 

ITOM 

160  3X0 

JI’OCS 

HSFPVl 

jaaof,  0 

oooto 

.3t 

-3  C 

1060 

ITOW 

1603X6 

JOCOS 

OCRPTl 

J?0P7  0 

03010 

31 

JB007 

CALL31 

joa;.«  c 

03310 

31  . 

-- 

jrcce 

HPEaor 

0 

03010 

31 

H 

C3010 

A>132 

60  PEAIOIIC  : 

rMSPECTl3NIPE» 

joflin 

Hivat 

JQOtl  0 

OiOlC 

31 

1 5 

1060 

ITUC 

1423X5 

JC911 

rocroc 

J0C12  3 

00010 

11 

JCfl7 

m6C=E 

JOG  13  0 

O’OIO 

31 

160  29L 

1060 

1A23<> 

J0013 

HTunov 

0 

00010 

31 

1 C 

106  0 

lAZix; 

iru« 

Figure  I Oa.  LCOM  Form  1 1 (extended)  luting  for  AM32-60  generator 
(main  network  and  periodic  inspection). 


<k> 


1 

03010 

_ Jfn20 

HTOKOA 

J0071 

0 

00010 

jrc2i 

znorj'; 

JPP?3 

s 

03010 

- Jnr.?3 

HXFfP? 

J0fl?4 

0 

03010 

J'‘024 

HTOPO'; 

JOO  ?5 

D 

C1010 

j:c?5 

H'^PPV? 

Jt>r.  76 

0 

C JU1'< 

jpn?6 

ncppT? 

JCO’? 

0 

00310 

- JC077 

OAtlS? 

JOC’O 

C 

03010 

jor2« 

HPFA02 

0 

03  010 

t . 

OOOlO 

JC330 

HTOMO* 

00  0 31 

D 

0 3 010 

— jnoxi 

20flroo 

Jn0  32 

0 

— 00010 

jres? 

M‘JP?P" 

J9034 

0 

00010 

jnp34 

HT0«r7 



0 

eooie 

WF-7 

MirN 

SETUORK 

31 

1 

e 

IHF2 

ITOM 

160  3X0 

11 

31 

30 

30L 

l‘JP2 

31 

1 

Z 

14F2 

ITOtt 

1603X0 

31 

1 

c 

14F2 

ITOW 

160  3X0 

31 

31 

... 

31 

z 

PfAIODIC 

— 

31 

1 

C 

1NF2 

1TU6 

1423X5 

It 

— 



31 

so 

29L 

1NF2 

1423X5 

31 

- -1 

C 

1NF2 

1TU6 

1423X5 

Figure  10b.  LCOM  Form  1 1 (extended)  listing  for  NF-2  light  stand 
(main  network  and  periodic  inspection). 
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Figures  8 and  9 outline  the  main  dispatch  net- 
works for  the  AM32-60.  The  networks  for  the 
NF-2  are  analogous.  Figure  8 depicts  a dummy 
sortie  rate  that  generates  requirements  for  the 
-60.  Figure  9 presents  an  operational  network  for 
a dummy  sortie  that  is  driven  by  the  -60  periodic 
inspection  schedule.  Note  that  there  is  a KEEP 
task  in  the  main  networks.  This  task  represents  the 
dispatch  duration  for  the  piece  of  SE  equipment 
demanded.  This  duration  is  a random  variable  that 
follows  the  distribution  outlined  in  Figure  7,  and 
it  also  has  the  distribution  parameters  indicated  in 
Figure  7. 

The  TOW  tasks  in  Figures  8 and  9 are  self- 
explanatory  — so  IS  the  service  task  (SERVl).  The 
DCRMT  tasks  decrement  all  of  the  failure  clocks 
on  the  various  significant  components  on  the 
various  pieces  of  SE  considered.  The  clocks  were 
deaemented  right  after  the  SERV  tasks  because 
the  investigations  into  the  work  center  operations 
revealed  that  essentially  all  unscheduled  main- 
tenance tasks  are  discovered  here.  This  is  because 
essentially  none  of  the  SE  failures  would  prevent 
the  particular  piece  of  SE  from  completing  its 
mission  That  is,  it  could  go  ahead  and  complete 
its  mission  with  a faulty  or  “less  than  100%”  com- 
ponent, and  the  malf^unction  or  damaged  part 
would  not  be  discovered  or  corrected  until  the 
mission  was  completed  and  the  SE  was  being 
serviced.  Also,  should  the  piece  of  SE  become  in- 
operative during  its  mission  performance  (e.g.,  run 
out  of  gas),  a second  identical  piece  is  dispatched 
so  rapidly  (one  to  five  minutes)  that  the  “SE  mis- 
sion” is  essentially  not  delayed.  These  extra 
dispatches  are  accounted  for  by  the  demand  per 
sortie  rates  that  are  greater  than  one  in  Figure  4. 

CALLSl  checks  to  see  if  there  has  been  a 
failure  since  the  last  dispatch  (or  sortie).  If  so, 
actions  are  completed  in  accordance  with  the 
appropriate  networks  in  order  to  repair  the  com- 
ponent that  failed.  The  READY  task  places  the  SE 
piece  back  in  the  operationally  ready  pool. 

Figures  10a  and  10b  are  listings  from  LOOM 
Form  11  (extended).  These  forms  are  used  to 
describe  the  networks  for  input  to  the  PHASE  I 
model.  Figure  10a  represents  the  -60  operational 
networks  and  Figure  10b  represents  the  NF-2  main 
operational  networks. 

Unscheduled  Maintenance  Taaks 
Networks  for  SE 

The  primary  computer  run  efforts  associated 
with  the  MDC  program  are  TRN9T07,  BASIC 
RUN,  and  PRINTOUT.  Analogous  efforts  are  now 


associated  with  the  revised  MDC  program 
(MDCAGE).  They  are  TRNAGE,  BASIC  AGE,  and 
PRINTAGE.  In  addition,  a new  program 
AGEPREP,  was  needed  to  account  for  the  unique 
characteristics  the  SE  data  have  for  aircraft  data. 
The  AGEPREP  run  was  incorporated  into  the 
TRNAGE  effort.  Pertinent  files  are  described  in 
Figures  1 la,  1 lb,  and  1 Ic. 

The  ABD64-A  tapes  are  processed  through  the 
MDCAGE  programs  in  somewhat  the  same  manner 
that  they  are  processed  through  the  original  MDC 
programs.  Figure  12  shows  a typical  deck  setup  to 
process  the  TRNAGE  run.  Figure  13  further 
clarifies  this  setup  routine.  The  nine  track 
ABD64-A  tapes  are  used  as  input.  Also  NIlNsand 
the  EQ/CL  are  specified  at  this  time  and  inputted 
into  TRNAGE.  The  particular  types  of  SE  whose 
maintenance  data  are  to  be  processed  are  indicated 
by  their  EQ/CL  or  their  NllNs. 

The  EQ/CL  is  identical  for  all  pieces  of  SE 
which  are  of  the  same  typre.  (e.g.,  dl  AM32-60s 
have  EQ/CLs  of  BJ)  (Columns  1 and  2 of  Figure 
12).  The  NUN  is  unique  for  each  piece  of  SE, 
therefore,  “dummy”  EQ/CLs  are  assigned  to  those 
types  of  SE  that  must  be  identified  by  their  NllNs 
in  order  to  group  all  individual  pieces  of  one  type 
of  SE  into  one  group.  Consider  Figure  12  and 
Figure  5 and  note  that  all  TTU-28E  Hydraulic 
Mules  are  grouped  under  a “dummy”  EQ/CL  of 
OA  (columns  4 and  5 of  Figure  12  also  indicates 
that  all  NF-2  light  Stands  were  grouped  under  an 
EQ/CL  of  OG;  and  that  all  maintenance  data  on 
the  UJ-1  Bomblift  Truck  (whose  EQ/CL  is  YK),  all 
maintenance  data  on  the  Hydraulic  Mule,  on  the 
Light  Stand,  and  on  the  AM32-60  will  be  pro- 
cessed for  this  computer  run  effort. 

Figure  14  shows  a typical  deck  set-up  to 
process  BASIC  AGE  and  Rgure  IS  further  clarifies 
this  set-up  routine.  Note  that  BASIC  AGE  is 
processed  more  than  one  time  per  run,  (4  times  in 
the  example)  in  order  to  process  more  than  one 
piece  of  SE  per  run.  Figures  16a  and  16b  depict 
the  input  data  for  BASIC  AGE  and  PRINTAGE 
Figures  17  and  18  deal  with  PRINTAGE  in  an 
analogous  manner. 

Rgures  19  and  20  present  typical  output  from 
the  revised  MDC  program.  This  output  results  in 
the  data  needed  for  the  unscheduled  maintenance 
on  SE;  or  more  specifically,  the  unscheduled  main- 
tenance on  various  components  of  the  SE.  Figure 
19  is  the  on-equipment  file,  and  Figure  20  is  the 
off-equipment  file. 

Rgure  21  depicts  the  unscheduled  maintenance 
network  for  the  chasis  on  the  -60.  Data  for  this 
network  were  obtained  from  Figures  19  and  20. 
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FILE-NAME(S) 

TYPE-PILE 

USAGE 

ABD64A 

Data  9-TRK  Magnetic  Tape 

INPUT 

BTRNAGE 

FORTRAN  Binary  Permanent 
File 

Converts  9-TRK  Tape 

To  Create  Data  File 

T7DATA 

TYPE 

Data  (Acft  Identifier) 

INPUT 

T7DATA 

System 

Data  Temporary  Permanent 
File  LFN-TAPE  7 

Contains  Acft  Elimination 
Data  - Purge  As  Soon  As 
Possible 

BAGEPREP 

FORTRAN  Binary  Permanent 
File 

Create  Final  OUTPUT  for 
TRNAGE 

EQPCLS 

Data  System  File 

INPUT 

MFLIN,  MSUPl 
MSUF2 

Data  System  File 

INPUT 

SORTMRG 

Utility 

Sorts  Records  Dependent 
on  INPUT  Sort  Directives 

LIMEQPCLASAGE 

Data  Permanent  File 

OUTPUT  From  TRNAGE 

INPUT  To  BASIC  AGE 

Figure  I la.  TRNACE  fies. 


FILE-NAME 

TYPE-FILE 

USAGE 

BGETAGE 

FORTRAN  Binary 

Permanent  File 

LIMEQCLASAGE 

Data  Permanent 

File  LFN=Tape  7 

INPUT 

NOMAFl 

Data  Permanent 

File  LFN=Tape  40 

INPUT  (AFSC  Nomen) 

NOMAF2 

Data  Permanent 

File  LFN=Tape  50 

INPUT  (AFSC  Nomen) 

SORT  MRG 

Utility 

Sorts  Records 

Dependent  on  INPUT 

Sort  Directives 

ADJUST 

FORTRAN  Binary 

LFN=Ad just 

BAGEBIN 

FORTRAN  Binary 

Permanent  File 

COLLECT 

FORTRAN  Binary 

Permanent  File 

BREPAGE 

FORTRAN  Binary 

Permanent  File 

BTHRAGE 

FORTRAN  Binary 

Permanent  File 

AGEQCLAS 

Data  Permanent 

File  LFN-Tape  19 

OUTPUT  From  Part  2 
INPUT  To  Part  3 

Figure  I lb.  BASIC  ACE  ffles. 


FILE-NAME 

TYPE-NAME 

USAGE 

AGEQCLAS 

Data  Permanent  File  LFN-Tape  8 

INPUT 

BPRTAGE 

FORTRAN  Binary  Permanent  File 

NOMAF2 

Data  Permanent  File  LFN»Tape  10 

INPUT  (AFSC  Nomen) 

Figure  lie.  PRINTAGE  fUes. 


ZlVPM.STCSIi.T10bO.CM1000  00»ID200rj,MTl  . H?  I 0375/53771 
COMMEMT.  INTERCOM  BMTCH  ♦♦NO  PECK 
REQUEST  » TREE? .♦RE . 

RTTRCH .BT .BTPNRGE .CY*£ . 
VSN.TRPE8=L00738/L003E7/L008£8. 

REQUEST .TREES. NT .S  .NOPING . 

BT  . 

C RTRLDG . TRPE7 . T7DRTR .C  Y= 1 .RP=939 . 

RETURN . TAPE? .TREES . 
limit. 3072. 

CDPYBP  . INPUT . TRPE20 . 

REWIND. TRPE20. 

REQUEST  .TRPE7 .♦PF . 

RTTRCH. BR.BRGEPPEP.CY*!  . 

RTTRCH. TRPE27.T7DRTfl.i:Y=l  . 

PEWIND.TRPE27. 

REW I ND . TREES . TRPE7 . 

PPL. 70000. 

BR. 

F ILE. TREES. BT*C,PT*2.FL=71 .FO=SQ. 

FILE .TRPE7 .BT=C .RT*2.FL=71 .FO=SQ . 

LDSET  .FILES=TRPE8/TRPE7. 

SDRTMPG . 

C RTRLOG . TREE? .L I MEQPCLRSRGE .CY* 1 ,RP*999 . 


RETURN. TRPE7. 

♦EDR 
FR 

♦EDR 
DLDOR'N 
DLUOR 
FQ30R 
FPCOR 
FTKOR 
LRROG 
LRB06 
LRCOG 
LRDOG 
LREOG 
LRFOG 
LRGOG 
LRHOG 
LRIOG 
LRJOG 
LRKOG 
LRLOG 
LRMOG 
LRQOIL 
♦EOP 
B.r 
YK. 

♦EDR 

SORT 

FILE  .INPUT«TRPE8<R) .DUTPUT»TRPE7<R ) 
FIELD.LSUF<70»2.DISPLRY) 

k:ey.lsuf<r.oisplry) 

Figure  }2.  TRNAGE  control  ords  aid  input  deck. 
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CARD 

COLUMN 

FORMAT 

VARIABLE 

DESCRIPTION 

*1 

unlimited 

1-3 

R3 

MFIIN 

Indicates  data  to  be 
kept  for  processing 

FIIN  designator  for 
piece  of  equipment 

** 

4 

R1 

MSUFl 

1st  & 2nd  characters 
of  assigned  dummy 
equipment  class  code. 

5 

R1 

MSUF2 

2 

7/8/9  EOR  card 

3 

N 

1 N 25 

1 

R1 

EQPCLSl(N) 

Indicates  data  to  be 
processed  thru  the  SE 
data  bank  series.  First 
and  second  character 
of  real  equipment 
class  codes. 

2 

R1 

EQPCLS2(N) 

* This  deck  In  to  be  In  sorted  order  based  on  the  MFIIN  where  letters 
come  before  numbers. 

**  A maximum  of  4 different  equipment  class  codes  (either  assigned 
"dummy"  codes  or  real  ones)  is  allowed. 

Figure  13.  Program  TRNAGE  setup. 
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21fti5.;TCSIi*Tr77.in'’00.CM700n0.  H71057?  HICKS/'53771 
COMMFUT.  INTESCQtl  BATCH  JOB  ♦♦  NO  DECK*** 
limit  .sore. 

ATTACK  ■'5A.t'i;ETA(?EfCY«lO. 
mTTmCH.TAFE7.LIHEi5ACLASA5E.CY«1  . 

HTTACH.THFE4Ci,rtOHMFl  iCY»l  . 

ATTACH. TAAET.P.MOMAFe.CY-l . 

FEWlHri.TAPE7.TAFE4Cl.TAPE50. 

FILE  .TAPEl  .FD»Si?.BT»C.PT«2.FL»1?0T^m. 
file  .TAPE4.Fa=CP*BT»C .RT«2 .FL* 150 . N. 

FlLE.TAPE7.Pa«5P.BT«C«PT»2*FL»71 . \ 

LD3ET  .FILES-TAPE7/TAPE1 . \ 

GA . \ 

PEWIHD.I APE40.  1 

PEHlNDi TAPEl  ) 1 

LI''ET'^FILES  = TAFE1/'TAPE4>  I 

S0FTMPG(4.C>  I 

PEWIMD.TAPe4.  I 

ATTACH. AD JUST .AD  JUST. CY«1  . / 

LDIET .PPESET«2EPO.  f 

ADJUST . I 

PETUPM.ADJUST . I 

PEWIHD.TAFEI .TAPES.  / 

FILE. TAPEl .FQ=SP.ET»C .RT-Z.FL-150.  j , 

ATTACH. AB.BAGEBIN.CY-10.  | 

AB.  I 

REWIND. TAPE5n.  I 

REWINDf  TAPEl  .TAPES)  \ PonMf  fhlQ  ci^niiPtirp  of 

FILE.TAPES.F0=S0.BT.C.RT.2,FL.33.  \ Repeat  this  Sequence  ot 

LD'ETfFiLES-TAPEl/'TRPES)  \ cards  for  each  time  BASIC 

S0PTNP6''6C)  y GETAGE  processes  an  SE  type. 

FEW1ND( TAPEl .TAPES)  / 

ATTACH. COLLECT. COLLECT  .CY«1  . / 

LDSET  .PRESET«2ERO.  / 

COLLECT.  I 

retuph. collect  . 

REWINDTTAPEl .TAPES) 

FILE .TAPES. Fa=SQ.BT*C.PT»2.FL»41 . 

LDSETCFILES'TAPEI^TAPES) 
iOPTMPGCeC  > 

PEWINDTTAPEl .TAPES) 

ATTACH.br .BFEPAGE .CY«1 . 

BP. 

FEUIND.TAPE8.TAPE9.TAPE10.TAPE1S. 
file  .TAPEIS .F0=S0 .BT»C .RT»Z .FL» 150 . 

FILE  .TAPES  .Fa»SGi.BT»C  .RT«2.FL«41  . 
lDSETTF I LES'TAPEl STAPES) 

SOPTARG^GC)  \ 

PEWIMD<  TAPEl .TAPES)  \ 

PEWIND.ER.  \ 

LDSET. PRESET-ZERO.  \ 

BP.  \ 

REWIND. TAPE? . T APE9 . TAPE  1 0 .TAPE  IS.  \ 

FILE.TAPElS.FO-SO.BT-C.RT-Z.FL-150.  \ 

FILE  .TAPES. FD=SP.BT-C .RT-2.FL-33.  \ 

LDSET<F1LES-TAPE3/THPE1S)  \ 

:apTMPG<6C)  N. 

PEWIHD.TAPE3.TAPE1S. 

CaPYCF.TAPE3.TAPE19.  N. 

REWIND. TAPE3. 

REWIND. TH. 

LDSET. PRESET-ZERO. 

TH. 

REWIND.  TAPEl  , TAPES.  TAPE3.TAPE4. TAPES.  TAPE9.  TAPEl  0.  TAPEl  1 .TAPElZj) 

CATALOG . TAPE  1 9 . AGEOCLAS .C Y- 1 .RP-999 . 

PETUPN.THRELVL . 

RE  TURN . TAPES . TAPE9 .TAPE  1 0 . TAPE 1 9 . 

EXIT. 

PEWINlJ%TAPE4. 

*EQR 

Figun  14.  BASIC  AGE  control  canb  and  input. 
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BJ1316  5714 

000 
♦EW 

SORKl  .1  »45.  »4  :• 

FILECIRFEl  .StD.  .R,N> 

FILE<TftPE4.D.D>  »P»N) 

SEe<37  jRBCDEFGHIJKLMMOPOPSTUVWXYZ 01 35456789  > 

KEYCRjC,! *39) 

RECORD^ I *U*45) 

END 

♦EOF 

500  600  600 

♦EOF 

SOFTC 1 *1 *33*  *4) 

FILE<TftPEl *S*D*  *F*N) 

FILE<:TftPE2*0*D*  *R*N) 

SEQC  37  *RBCDEF6«IJKLMNCIPORSTUVMXYZ01 33456789  ) 

KEYCR.C*! *17) 

FECOFDd  *U*33) 

END 

♦EOF 

SOFKl  *1*41*  *4) 

FILE<TRPE1 *S*D*  *F*N) 

FILE(TRPE3*Q*D. *R*N> 

SEQ<63  >RBCDEF6NI  JKLMNOFQFSTUVWXYZ0133456739+-^/<)f=  * .«C  ^ ? 

< >y ■ t j) 

key<;r*c*i  *15) 

RECORD':!  *U*41) 

END 

♦EOF 

SORKl  *1  *33**4) 

FILE<:TRFE13*S*D*  *R*N) 

FILE<TRPE3*0*D*  *R*N) 

SEQ(63  *RBCDEF6HIJKLI1N0P0RSTUVWXYZ0133456789+-^^O*=  * .«C 

<>5<vt*) 

KEY<R*C*1 *5) 

RECORDf I *U*33) 

END 

♦EOR 


NOTE:  This  sequence  of  cards  should  be  repeated  for  each  time  BASIC  AGE 
Is  processed  with  only  the  first  two  characters  of  the  first  card 
changed  to  reflect  the  EQ/CL  being  processed. 


Figure  14  (Continued) 


CARD 


COLUMN 


FORMAT 


VARIABLE 


DESCRIPTION 


Equlpnent  class  code 
(real  or  dunny)  for 
data  being  processed. 


Additional  input  which  is  the  same  as  for  GETDATA 


6-10 


11-15 


15 

LIMONEQ 

Upper  limit  for  the 
on-equlpment  file  of  the 
ratio  of  elapsed  time 
(in  1/10  hr.  units)  and 
maintenance  actions 

15 

LIMOFEQ 

Same  as  In  COMBINE 

15 

LIMSERV 

Upper  limit  for  the 
service  file  of  the 
ratio  of  elapsed  time 
and  maintenance  actions. 

Repeat  this  sequence  of  card  inputs  for  the  number  of  equipment  class 
codes  being  processed. 


Figure  15.  BASIC  AGE  setup. 


33110  FMS  tlftCHIME  SHOP  531X0 
23120  FMS  METHL  PROCESS I M6  532X0 
23130  FMS  STRUCTURAL  REPAIR  534X0 
23410  FMS  RI5E  REPAIR  421R3 
23420  FMS  R6E  SERVICING  421 S3 
23330  FMS  ELECTRICAL  423X0 

Figure  I6a.  BASIC  AGE  input. 
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4gir3  F«  FHS  neE  repwiw 
^STS3  SERVlCIf46 

423X0  FH  tiLECTFICHL 
531X0  F«  MWCHIME  SHOP 
532X0  FH  HETHL  PWlCESSIfi6 
534X0  FH  STRUCTURHL  REFHIH 

Figure  t6b.  PRINTAGE  input. 


CARD 

COLUMN 

FORMAT 

VARIABLE 

DESCRIPTION 

1 

23 

R1 

lEQPCLl 

1st  and  2nd  characters 
of  the  equipment  class 
code  for  the  SE  being 
processed.  If  a "dummy" 
code  (i.e.,  EQPCLl  is  a 
number) , then  only  the 

FIINs  are  printed. 

25-28 

IX, R3 

IFIIN  (I) 

List  of  FIINs  where 

0<I<14.  This  is  for 
printout  purposes  only, 
when  a dummy  equipment 
code  is  given  in  Columns 

23-24.  If  I > 14,  place  ETC 
in  last  position.  The  first 
character  of  each  4 col. 
block  is  not  read,  so  the 

3 characters  FIIN  must  be 
right  justified. 

NOTE:  Be  sure  to  Include  cards  for  on-englne  file  although  the  data 
bank  Is  a null  file. 


Figure  1 7.  Piognm  printage  Ktup. 


26 


ZlPfl.r9CiOo:M?SOOO.^  rCiB.IO^tiO.  H710?75  hicks  53771 
CDMHEhT.  INTEPCGM  BHTCH  ♦♦♦  HQ  DECK 
HTTflCH  *THFE8  »fli5E<?CLfl:S  »CV*?  . 

CDPYCF  >Ti=|PE8  -.TRPE9 . 

PEWlND.TfiPEP. 

RTTRCH.TRPE10.HQMRF8»t:Y=l  . 

PEWINIi.TRPEl  0. 

RTTRCH»FP.BPPTREE  .CY=1  . 

BP  .PL=400tirt . 

PEW  I Mr  . TRt--  r 1 0 , Ft  , TRPE9  . 

CQF YCF  »TmPE8 - ThPE9 . 

PEWIMD.TRPE9. 

BP»PL=40000. 

REW I ND  » TRPE 1 0 » BP • TRPE9 . 

CDPYCF .TRPE8 *TfiPE9 . 

REWIND *TRPE9. 

BP»PL*40000. 

REWIND  >TRPE1 0 »BP  »TRPE9 . 

CDPYCF ,TRPE8 » rRPE9 . 

REWIND*IRPE9. 

BP.PL«40000. 

♦EDR 


i 


9rih.r»'  lefi**.!)  is'tj 



9fH.rt  I'JJIO.I  ^59J 

! ,5  iT9,r9.  i>>) 

10*19.9  ?91J 

5rii..tc  11*19.0  19"J 

«95.90/(Fa.i,9(tf,P6.tiii^  c Atf  ea^J  - 

971fc,*?  11519.8 

|lt5,P1/tFa.l,5II5.rb.  xin 
•Flfc.Of  11*19.3  95YK 

195,99/1*9.1,* <15, *5.1111 
5719. or  10*19.1  75YIC 

1»5,*9,r*,l,9»I9,F9, 11 /<F 9. 1,9 1 1 6, *6.11,* 

5719. If.  13*19.1  15YK 

I95,*8/(*9.1  ,*•  I*,r5,  nil 
719,7*  10*19.9  1*01  OLD  PLU  *91  FRC 

(9S,9t/(F9.1,9(t9,*5.1  til 
9719.0(1  11519.8  9906  OLD  (H.U  *03  FUC 

|*S,*9/(F|l.l,*(I6,rf,  nil 
9719. 8C  10*19.0  ?«01l  01.0  OLJ  *03  **5 

l•S•■9,*R.l,9II6,F5.n /<F9.1,9(I0,*9. II,* 

9719. OC  11*19.8  351*  OLO  OLU  FOS  FM 

IR9,*9/«F9.1,; (tb,**.!!!! 

*719. 'r  1*919.1  1S)C  LM  LA#  HC  L*0 

IR9,*9/(F*.1,9 (I6,*6.1111 
9719. It  l}919.e  9906  LA*  i*9  LAC  LAO 

If19,*6/(*R.1,5  II6,**.llll 

*719.1*  10*19,1  »51C  LA*  1*9  lie  LAO 

(II9,F",*R.1,9(I5,*6.11/IF0.1,9I16,*6.  11,F 
97t9.ee  1191). 1 3936  LA*  LAB  LAC  LtO 

(»9,«>9/f77.1,*(I9,*6.  nil  - — 


FF 


FFK 


Fnt 

A.  1, 9116, F6. 11 II  

car4  . 

LAE  LA*  .16  LAH  LAI  LAJ  lAK  LAL 

LAE  LA*  LAC  L*H  LAI  LAJ  LAK  LAL 

LAE  LAF  lag  LAH  L*I  LAJ  L*K  LAL 

B. l, 9116, F6. nil 

LAE  LAF  lag  LAH  L*I  LAJ  L*K  LAL 


Fifun  18.  PRINT  AGE  ooatfol  ewdt  mi  input. 


27 


'"UI 


FiguK  20.  Off-equipment  file  for  AM32-60. 


The  networks  for  the  other  components  of  the 
-60  and  the  NF-2  are  analogous. 

The  first  task  depicted  in  Bgure  21  is  a failure 
clock  with  mean  dispatches  between  failures 
(MDBF)  indicated.  The  MDBF  values  were  ob- 
tained from  data  obtained  from  the  MDCAGE 
program  and  data  from  Figure  4.  The  rest  of  the 
network  is  developed  in  the  same  maimer  that 
unscheduled  maintenance  tadcs  are  developed  for 
airplanes;  i.e.,  obtaining  data  and  insight  from  the 
MDCAGE  programs  to  develop  an  initial  network 
and  then  checking  and  verifying  these  networks 
with  maintenance  specialists  in  the  Held. 

Figures  22  and  23  are  listings  from  LCOM 
Form  11s  (extended).  These  illustrations  represent 
all  of  the  unscheduled  maintenance  tasks  networks 
for  the  -60  and  the  NF-2,  respectively.  Normally, 
the  unscheduled  maintenance  networks  would  not 
remove  SE  equipment  from  being  operationally 
ready.  The  LCOM  program  assumes  that  they  are 
associated  with  the  aircraft,  not  the  SE.  Therefore, 
in  order  to  get  accurate  statistics  about  the 
amount  of  time  that  the  individual  pieces  of  SE 
are  down  for  maintenance,  it  is  necessary  to 
demand  the  appropriate  piece  of  SE  for  every  task 
in  the  unscheduled  maintenance  networks. 

Results 

Figures  24  and  25  are  results  obtained  from  an 
LCOM  simulation  of  the  A-7D  SE  work  center. 
They  address  sensitivity  studies  performed  for  SE 
authorization  levels,  and  personnel  authorization 
levels.  Both  illustrations  depict  woik  centers  that 
are  performing  over  99%  of  their  missions.  (Note 
the  Operations  Performance  Summary.)  Figure  24 
represents  a work  center  with  an  optimum  level  of 
manning.  (Note  the  60%-plus  utflization  of  the 
423X5s  and  the  603X0s  in  the  Personnd  Perform- 
ance Summary.  All  other  AFSCs  are  constrained 
by  the  necessity  to  have  at  least  one  of  them 
assigned  to  the  work  center.  However,  Figure  24 
also  shows  a low  level  of  utilization  of  the  SE. 
(Note  the  60%-plus  non-use  of  the  -60  and  the 
NF-2.)  The  apparent  over-authorization  of  SE  is 
necessary  in  order  to  assure  that  suffident  SE  is 
operationally  ready  to  perform  99%-plus  of  the 
missions  of  the  SE  work  center. 

Figure  25  represents  an  SE  work  center  with  an 
optimum  authorization  of  SE.  (Note  the  less  than 
34%  non-use  of  the  -60  and  the  NF-2.)  However, 
the  423X5  and  the  603X0  people  are  utilized  less 
than  16%  of  the  time.  The  excessive  number  of 
people  are  needed  in  order  to  asure  that  a large 
portion  of  the  reduced  amount  of  equipment  is 


operationally  ready  a very  large  percentage  of  the 
time. 

Thus,  a tool  has  been  developed  and  demon- 
strated whereby  trade-offs  between  people  and 
equipment  can  be  investigated. 

Figures  24  and  25  represent  results  obtained 
from  the  first  approach  recommended  in  Section  1, 
Paragraph  B.  The  primary  advantages  of  the  first 
approach  over  the  second  approach  have  been 
demonstrated;  e.g.,  (a)  the  relative  speed  and 
simplicity  with  which  initial  answers  may  be  ob- 
tained concerning  manning  and  equipment 
authorizations  for  an  SE  work  center  as  a function 
of  operational  demands  on  the  center,  and  (b)  the 
ease  of  conducting  sensitivity  analysis  over  the 
parameters  just  mentioned. 

An  LCOM  simulation  of  the  A-7D  with  the  SE 
unscheduled  maintenance  networks  incorporated 
per  the  second  approach  was  performed.  This 
approach  gives  more  accurate  results  than  does  the 
first.  It  is  recommended  that  the' final  answers  be 
obtained  via  the  second  approach  after  the  first 
approach  is  utilized  to  debug  the  SE  unscheduled 
maintenance  network,  to  obtain  “ball  park” 
answers,  and  to  perform  any  sensitivity  studies 
that  may  be  needed. 


IV.  CONCLUSIONS 

Various  insights  were  obtained  from  this  study 
effort.  In  the  past,  the  whole  concept  of  predicting 
manpower  for  SE  has  been  obscured  because  the 
work  centers  have  not  been  reviewed  as  a system 
in  themselves.  This  study  demonstrated  that  SE 
work  centers  can  be  treated  thusly,  and  that  they 
lend  themselves  quite  readily  to  MMM  modeling. 
The  work  centers  respond  to  demands  in  a manner 
similar  to  the  way  aircraft  maintenwce  responds 
to  a flying  schedule;  e.g.,  SE  dispatch  activity 
drives  the  consumption  of  unscheduled  main- 
tenance, servicing,  and  pickup  and  delivery  man- 
hours in  the  same  manner  that  aircraft  sorties 
drives  the  consumption  of  unscheduled  main- 
tenance and  servicing  of  aircraft. 

It  was  also  demonstrated  that  the  interaction 
between  the  number  of  pieces  of  SE  equipment  on 
hand  and  the  sortie  rate  of  the  weapon  system  and 
the  manpower  requirements  can  be  accounted  for. 
A new  methodology  has  been  developed  which 
allows  the  analyst  to  investigate  these  interactions, 
and  to  attain  a clearer  understanding  of  the 
complexities  that  demands  from  various  aircraft 
and  equipment  types  (dace  on  the  SE  work  center. 
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AF  Form  864,  DaUy  Requirement  and 
Dispatch  Record,  is  a key  element  in  the  analysis, 
and  has  been  completely  ignored  in  past  SE  work 
center  study  efforts.  These  records  provide  data  as 
to  when,  how  long,  and  by  what  aircraft  or 
organization  SE  is  used.  It  abo  provides  a basis  for 
computing  failure  rates  for  SE,  which  would  be 
based  upon  mean  demands  on  SE  before 
maintenance  actions.  However,  it  should  also  be 
recognized  that  AF  Form  864  may  produce  a very 
ill-defined  dispatch  activity  if  care  is  not  taken. 
Such  factors  as  pre-plants,  sub-pools  and  multiple 
aircraft  utilization  of  SE  may  come  into  play 
many  times  and  they  must  be  dealt  with. 


Differences  between  air  bases,  possibly 
reflecting  differences  in  operational  utilization  and 
environment,  can  also  be  a factor  influencing  the 
dispatch  and/or  failure  rates  of  SE.  When  selecting 
an  air  base  from  which  to  obtain  completed  AF 
Forms  864  ufion  which  failures  per  demand  are  to 
be  based,  it  would  be  wise  to  select  a base  that  has 
operational  and  environmental  conditions  similar 
to  those  proposed  at  the  work  center  being 
modeled.  Further  research  is  suggested  to  identify 
relevant  environmental  and  operational  factors, 
and  establish  procedures  for  taldng  the  significant 
variables  into  account.  The  total  answer  will  not 
be  available  until  an  intensive  future  effort  is  made 
to  identify  an  improved  measure  for  predicting  SE 
failures  which  accounts  for  all  agnificant  factors. 
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Figure  24.  Results  from  A-7D  SE  woik  center  simulation  with  optimum  manning. 
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Ffgure  25.  RcwHs  from  A-7D  SE  woik  center  Emulation  with  optimum  SE  amigned. 
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Figure  2S.  (Continued) 


APPENDIX  A:  TRNAGE  DISCUSSION  AND  LISTING 


TRNAGE  is  a modification  of  TRN9T07  (AFHRL-TR-74-97(Ill))  which  extracts  SE  data  only  from 
the  ABD64-A  tapes.  It  also  pulls  off  spedflc  equipment  classes  as  restrained  by  card  input.  Equipment  4aM 
codes  AA-AZ  have  dummy  equipment  class  codes  assigned  based  on  their  NIIN’s. 
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APPENDIX  B:  GETACE  DISCUSSION  AND  LISTING 


GET AGE  is  a vereion  of  GETDATA  (AFHRL-TR- 74-97(111))  for  SE  equipmenl.  It  uses  a formatted 
READ  on  one  record  at  a time  rather  than  a buffer  in  of  39  records.  It  treats  only  one  type  of  equipment 
class  code  data  at  a time;  i.e.,  when  a new  code  is  encountered,  it  treats  that  like  an  end-of-file.  Records 
which  are  dropped  are  printed  out  and  labelled  as  “unacceptable  record.”  Work  Unit  Codes  (WUC)  with  the 
left-most  character  of  a letter  or  of  zero  are  kept.  The  AGE  SERVICE  file  replaces  the  aircraft 
SCHEDULED  file,  NTYPE=3.  It  is  split  off  from  the  other  files  by  having  a zero  as  the  left-most  character 
in  the  WUC.  Since  it  has  no  action  taken  codes,  a maintenance  type  code  (variable  name  LT)  of  A is 
assigned  a 1,  0=2,  P=3,  and  S=4.  C)n=equipment  (NTYPE=1)  and  off-equipment  (NTYPE-06)  files  must 
have  maintenance  type  codes  of  P,  B,  or  S to  be  acceptable.  In  GETDATA  for  on-equipment  data,  the  how 
malfunctioned  code  of  799  is  only  kept  when  it  is  accompanied  by  an  action  taken  code  of  X.  In  GET  AGE 
all  799  codes  are  kept.  GETDATA  for  on-equipment  data  drops  how  malfunctioned  codes  of  800  and  805 
for  action  taken  codes  of  P and  R.  GET AGE  keeps  P’s  and  R’s  with  SCO’s  and  SOS’s.  MA>5  have  records 
printed  out  for  user  to  check  but  are  not  dropped.  NO  ENGINE,  NTYPE=4  is  split  out  for  SE  equipment. 
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APPENDIX  C:  ACEBINE  DISCUSSION  AND  LISTING 


The  chinge  in  COMBINE  (AFHRL-TR-74-97(III))  for  SE  w«  in  the  inteipretatioo  of  the  header 
card.  The  input  for  the  ratio  of  ELAPSED  TIME/MA  it  lilted  for  on^quipment,  off-equipment,  and  then 
for  xrvice  maintenance. 


t 


MtHHAH  MMItt  TA/fh  0»T*1  FTN  tl/tA/TT  15.i.4.kS  PM 


I 


•« 

»4  ^ 1.4 

«4 

m 

• Z 4i  Z « 

•4  ^ 

# r.  « IT 

P l^ 

1 

• ^ z ^ r 

m e 

p e e • 

1 

C ^ 1 

m m 

R o « e 

* 

D O 

1 

M 

«U 

Rj  pj  M 

< 

Utf 

1 ’ 

•«Ui>UO 

1 

1 

««  «4 

1 

f*  » 

^ *4 

t 

p*  •*  1 

1 

i 

• 

i 

1 

m 

♦ 

r * 

i 

! 

IT 

i 

«• 

tn 

1 

* 

50 


lNfO(i*HACT«iwc) *0  *"  — “ - — aorofi 

wc$iiwc*hacti sQ  airnxN 

GO  TO  acfnxs 

t^Kl  .COwTiNiir  aorni»i 


• • e-  «-  ^ # 


.3  c-  a c a I 
. u u.  u u u I 
• w“  o o o I 


; (C  a:  O'  c: 

> Uj  U.  W 
>0000 


TTZTTTyr^T’: 

crflcSSoccc".  tc 

U UWk  U«U.W»  U.'UI. 
O O i?  O O « L»  O O o V 


; e o cr  o;  c' 

< U>  U«  UJ  u 

> O O o o 


TTZZTTTTZrZ 
00  & &a.c,incsc)c 

U-U;U>U>U-U>U  kfcUWtu 

ooi^oooookdoo 


’TTZTTTZT 

;c9tt>ai0'cccc 

; U.  U.  U'  U-  l*> 

>oooooooc 


-« u T » z a 

W D • • • 

I r — r . 

- ^ ^ 1»  OK  •i'  • 

» ^ o o o < 

' k.  O Z ^ % ll 

^ M o tH  » 


» e n c/ « 

r M ^ k k t 

r V — z z « 

r L>  M I 

• U 


' k « 7 Z i.  I 
7 ^ M k C 
^ O mi  V O > 

4 u ft  k k I 


« M e r* 

I II  H (A  ki 

. «*  o.  U • 

* M 7 3 C 7 

» • • H H U 


, ^ V • 

>oo«»  — - 

. k U I/)  (T. 

; 7 7 o u t 

4 Z 7 » 


.*  vKi^vaueOan 
;«4v«k*'iiZok  • 

'MM  ou^rM*.. 
• N'M'O.^kkvi^'Ol 
•<  O *-  Z 7 k . 
.kkkZUOOkS. 


e«  ••  u.  • ^ O 

r r -I  -k 

*•  u 7 -J  z 

rg  7 M .J  Z O M 


f^/7%  QPT«1  FTN  91/1^/77  7AGF 


OPT«t  ffH  kmS*klk  0i/tih/7r  P»0‘' 


I > ! 


ZrXZTVXTT^TZTITTTTZ^TXTTrsXSi 


ecrrcffcttc.c'rttcffc 
bJkl  Ifc-U  l«.WU<U-U.WU>U.»  bJkb 
(9i9v9».'*C'v900C<v9000i,dO 


a'C(risac<BS‘e'ff’e:cc< 

U<U>U<l^(UUtWU4U(lkb«l4«i 
0000idc»0  0«300  0s 


itttzxtxttttt 

%a)ea‘ceff(ra>K«‘S‘c 

iiiw(fr>(kyjuiMWW(t>u;iww 

>OOOOOOV»OtfOOi» 


X u 

r •-•  D 

IS<  mJX 
* • X 


HOVW  etr*  wy*  y 

I#***  ^•y  ^•y  y 

f^«»-av  • 

19  •<  *0  **  •yt  • I/'  o 

* X « u « u r 

••O—  O — * O •'  X X 

wo*  y>e*  ^o*  X 

• yo  y>  * 

oozw  ozw  ozar  « 

wo^z  o*^y  o*^y  y 

• VO  v6  virt«. 

*.«.x  *>«.z  i/* 


* r i 

! ^ i 

' p I 


...  _ . . 

vz*'p'^2«'^«rz*'**^z«»yi«-«*y*  ' ••w  y • *9 

r>«o*^e  aoa^r  •n«'r»^«>  •r»**«Mii<ew  y'W#«Jir*>ify*»tPMy.ai« 

yyit«««i«yy««v<yb»**«^«*My«r^*XU«* 

ZyZ  y*  yz  •-•  Z - »•  y S Z S S y •*  z u # z • y •>  « o 

My*-i»-cyMy-oy*^»-0^0«'My<y«>^«-*MW  vO« 


yyyyoyyyoyb^aco 

v.*i^M&CMMe  id 

••  j fb 


uo  r 

« 9 • 

z V w 

• Z X ^ 

|y  •*  • • 

£ ».  y.  a.  aj 

• y u « • 

^ M « «J  X 

« u X s W5 

N « yt  «*  ■ z 

y **  M «•  y I* 

o y «■  X 


• I 

y*  • u 

i»  y « 

• z «• 

& y • t 

3-Sf« 

W ^ M y* 
•»  X «»  M 
M in  c 
y S 

M X s M 


^ o «*  ♦ ' 

• X X ' ^ 

yi  M « I ■ 

o.  • Z -*  ^ 

« X Ul  ' 

««•»*> 
IMS  X>. 

X 4 ) * ^ 

•i  m*0  W « 

• X y > • 

M • e V « 

X m»  M •*  ^ 

Z »4  ^ X •*  * 

« • • K y> 

a « • y r y 

y X **  ox 

• a ^4  y ^ 

«*  *4  « y » 

^ ^ y e 1 «• 

«009«J 
z y ^ y «>  o 

e o £ a ^ y 

y«  i9Xi*nMM 


.*’  |. 

X XD 


i i » ■ 


f 


1MC> 


0^T«1  rTN  »ACF 


rzzzzTrszzsxrxrssz 
jcriroxsv  evcser&vec 

Jl*«kwWWWIk^UiWUJWWU«U«Mteil*Jte 


• ^ > r te. 

) « a S S 

» 3 ft  U UJ 


/ z o o •^  . 

* • 3 ^ » . 

; W • ll«  < 


• ft  • « n ( 
( « N ft  • S 

• -I  * V ► 

( w U ft  M I 

r • *>  « 3 2 

• n T • 

> IT  • ^ *9 


: r * V ^ r K 

U •»  a a mJ 
» O ■ O M O M 


1 . ! 


APPENDIX  D:  REPAGE  DISCUSSION  AND  LISTING 


REPORT  (AFHRL-TR-97(ni))  was  altered  to  allow  the  SE  SERVICE  file  to  split  out  4 instead  of  3 
action  types  (based  on  the  LT  in  GET AGE). 
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APPENDIX  E:  THREAGE  DISCUSSION  AND  LISTING 


THRELVL  (AFHRLrTR-74-97(nO)  wii  modified  to  eltow  the  SERVICE  fle  to  have  4 actloa  type 
bieekoutt  initead  of  3. 
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APPENDIX  F:  PRINTAGE  DISCUSSIONS  AND  LISTING 


PRINTOUT  modifications  include  QPA  set  to  1,  the  header  card  for  each  maintenance  type  flie  has  ^ 
an  equipment  class  code  and  up  to  as  many  as  14  FUN  codes  inputs  available  when  needed  for  printout 
purposes  only.  The  SERVICE  file  only  prints  out  line  by  line  summaries  of  data  by  WUC,  AFSC,  crew  size, 
overtime,  MAs  per  maintenance  type,  MMH  and  MMH/100.  Further  summaries  and  tables  which  are  given 
for  ON-EQUIPMENT  are  suppressed.  (Also,  no  longer  in  overlap  format  because  of  the  computer  system 
changes.)  PRINTAGE  is  repeated  for  all  of  the  equipment  class  codes  which  were  processed  through  the  SE 
data  bank  program  series  in  one  run. 
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ABBREVIATIONS  AND  DEFINITIONS 
SYMBOL  DEFINITION 


ABD64A 

Magnetic  computer  tapes  with  recorded 
maintenance  activity. 

AGE 

Aerospace  Ground  Equipment 

BASIC  AGE 

Part  11  of  MDCAGE  program 

BASIC  RUN 

Part  II  of  MDC  program 

EQ/CL 

Equipntent  Class  Code 

LCOM 

Logistics  Composite  Model 

MDBF 

Mean  Diq>atches  Between  Failures 

MDC 

Maintenance  Data  Collection 

MDCAGE 

Maintenance  Data  Collection  Program 
for  SE 

MDS 

Mission  Design  Series 

MMH 

Maintenance  Man>Houis 

MMM 

Maintenance  Manpower  Models 

NUN 

National  Item  Identification  Number 

PE 

Phase  Inspection 

PHASEI 

An  MMM  pre-processor  modd 

PRINTAGE 

Part  in  of  MDCAGE  program 

PRINTOUT 

Part  ni  of  MDC  program 

SE 

Support  Equipment 

TRNAGE 

Part  I of  MDCAGE  propam 

TRN9T07 

Part  I of  MDC  program 

UE 

Unit  Equipment 
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